A multifunctional protein metallothionein (MT) is induced by various chemicals and cytokines. We have found novel functions of MT as follows: 1) Cytokine expression such as IL-1a, IL-6, and TNFa responding to lipopolysaccharide is reduced in MT-deˆcient macrophages compared with in wild-type cells. 2) Nitric oxide production responding to TNFa and LPS is reduced in MT-deˆcient macrophages compared with in wild-type cells. 3) M-CSF expression responding to zinc is reduced in MT-deˆcientˆbroblasts compared with in wild-type cells, and increased in MT-overexpressed broblasts compared with in control cells. 4) LIF, a STAT3 activating cytokine, protects the heart from ischemia/reperfusion injury. Transgenic mice overexpressing STAT3 have tolerance to ischemia/reperfusion-induced damage, whereas MT-null mutation cancels the myocardial protection. In this review, we discuss the relation of MT and stress responses from the point of view of cytokine-induced expression of MT and modulation of cytokine expression by MT.
. Synergistic Response of IL-6RE and GRE in the Mouse MT-I Promoter to IL-6 and Glucocorticoid
A: Putative type 2 IL-6RE, GRE, or the region containing both elements of the mouse mMT-I promoter were cloned into a SV40 promoter-containing reporter plasmid. Ttransfected cells were stimulated with IL-6 (500 U/ml) and/or corticosterone (1 mM). B: A nonsense 16 bp fragment was inserted between -247 and -246 in the mMT-I promoter. Transfected cells were stimulated with IL-6 and/or corticosterone. したがって，MT が亜鉛の供給源として作用して NF-kB 活性を調節する可能性がある．Abdel-Ma- 
